beat, and Batelli had amplified these observations with the interrupted current. It was conceivable how the brief application of a strong current might cause a contraction of that region of the cardiac muscle which remained excitable, thus causing the whole ventricle to be momentarily in a refractory condition, and so the progress of a circulating wave was necessarily blocked. But this method, according to Batelli must be employed within fifteen seconds of the accident; after that it was ineffective, but it again became effective after massage of the ventricles. There did not appear to be any hope of evolving a practical application from these observations, but they were perhaps worthy of further consideration and research.
Most experimental observers were agreed that the respiration might be paralysed by currents of high voltage, either momentarily or even permanently, if the currents passed through the head or neck, and this occfirred even though the heart escaped. It was evidently so in animals, but such accidents must from their nature be rare in man, for it must be seldom that contact was made through the head or neck. A person thus affected, with suspended respiration and a beating heart, became blue from asphyxia, and hence there was an obvious indication for urgent artificial respiration, which should be continued as long as there was any indication of a heart beat. When, however, as must be more usual, the heart alone was paralysed, the patient was blanched withou any cyanotic tinge, and the only chance of resuscitation was through spontaneous recovery of the heart, which was followed by restoration of the respiration. It was well, however, to bear in mind the possibility of both heart and respiration being paralysed together, so that it would be advisable to practise artificial respiration for a brief period even in cases of obvious cardiac syncope, in anticipation of a cardiac recovery. There was, therefore, reason for the accepted rule to proceed to artificial respiration immediately in all cases of electrical accidents, although its efficacy appeared to have been greatly exaggerated.
He had now dealt with the cardiac aspect of the case as far as time permitted, but in conclusion he would remind them of the advice which had beeni given, to use the foot in preference to the hand for disengaging tb victim or detaching a live wire in cases of extreme urgency; it did not appear possible to stop the heart by any current which passed from leg to leg.
Dr. BERNARD SPILSBURY said that he had made about a dozen post-mortem examinations in cases of death from electric shock. In almost all cases it was possible to determine the point of entrance and exit of the current by means of injuries and burns inflicted. Haemorrhages beneath or in the skin were very constantly found. In the majority there was haomorrhage into the muscles, and in one case a muscle was partially ruptured from violence of contraction. He had never found injuries to bone or periosteum. Usually there were absent any indications that the current had passed through the deeper structures of the body. He thought that in many cases the discharge might go through the skin mainly and death be the result of stimulation of sensory nerves. There were many parts of the body at which sudden stimulation of the sensory nerves might produce instant death, such as the nasal and laryngeal membranes. A slight blow on the upper part of the abdomen had been followed by death and there were a number of cases in which stimulation of sensory nerves in the female genital tract had been fatal. Instant death following sudden and unexpected immersion in cold water compared well with that due to electric shock. The most reasonable explanation of deaths occurring from electric shock was that they were due to a sensory stimulation causing paralysis of the respiratory centre. This justified the use of artificial respiration. Certainly there must be some cases-and there might be many-in which death was only apparent, and in which real death only supervened from the lack of some means of carrying on the essential function of the body.
Professor J. A. MACWILLIAM, F.R.S. (Aberdeen) stated (in a written communication) that he had found by experimental investigation that there were two modes of immediate death by electric shock, and there might be a combination of the two: (1) Arrest of respiration from pa,ralysis of the respiratory centre while the heart went on beating; here the promptitude with which artificial respiration was applied was obviously the prime consideration, offering as it did considerable prospects of success in some cases, when the damaging effects of the current were not too profound;
(2) the other form of failure was overthrow of the heart's action by the sudden development of fibrillation, replacing the normal systole; ventricular fibrillation was the determining cause of death. After the supervention of fibrillation in the ventricles, slow deep respirations might still occur, but these soon ceased in consequence of the stoppage of the circulation.
As regarded the relative incidence of these two types of lethal effects on respiration and heart respectively, much depended on circumstances-the localities of application of the current, its strength and character, and the direction in which it traversed the parts involved. There was also the relative susceptibility of the ventricles to fibrillation from electrical stimulation, a feature that varied much, not only in different animals but in the same animal, and presumably in man, in different conditions affecting the heart, as he had pointed out in an article contributed to the British Medical Jourenal 1 in 1889, in which he called attention to the great importance of ventricular fibrillation as a common and unrecognized cause of sudden death in man in various circumstances, a conclusion the validity of which had now been generally accepted by workers in cardiology.
In the ventricular fibrillation due to electric shock, artificial respiration should at once be begun to keep open the possibility of recovery of the ventricular beat which might possibly occur, though if the period of ventricular fibrillation was more than a very brief one, the central nervous system would probably have suffered irretrievable damage from the period of circulatory arrest. The only active remedial measure that had been found useful in ventricular fibrillation so far, viz., massage of the heart through the diaphragm after the abdomen had been opened, was obviously not available under the conditions in which electric shock occurred. Heart massage, when applicable,
